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(54) Title: THREADED CYLINDRICAL MULTIDISCOID SINGLE OR MULTIPLE ARRAY DISC PROSTHESIS 
(57) Abstract 

A small profile, cyllndrically shaped pros- 
thetic disc device (10) is provided* TTie device 
housing is comprised of two longitudinally split 
hollow haWes (20, 30), between which are con- 
tained multiple discoid shaped resilient bodies 
(41, 42) which may be <rf a polymeric type, or 
they may contain hydrpgel« Tliese bodies may 
lie hi concave surfaces (51, 52) located on the 
interior of each side of the split cylindrical hous- 
ing. The housing halves (20, 30) even under 
maximum physiological loads, do not contact 
one another directly. Threads on the cxterica- 
surface of the cylindrical housing facilitates in- 
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SPRCTFTrATIOH 
TITLE 

THREADED CYLINDRICAL MULTIDISCOID SINGLE OR 
MULTIPLE ARRAY DISC PROSTHESIS 

This invention relates to the design and use of a unique disc prosthesis for the 
lumbar, thoracic and cervical spine. 

U.S. Patent 5,674,296 is incorporated by reference. 

BACKGROUND OF THE INVKNTTn^ 
Degenerative disc disease including disc herniation may produce disabling 
symptoms of local pain, radiculopathy or myelopathy in an otherwise clinically stable 
spine, which proves to be unresponsive to non-surgical treatment Several surgical 
treatments are available to address the symptoms of degenerative disc disease when non- 
invasive ther^ies are not effective. These surgical treatments include decompression, 
15 discectomy and fusion. These treatments, and in particular the discectomy and fusion 
procedures, provide reUef of clinical symptoms but they do not restore normal or near 
normal range of motion or cusWoning to the affected functional spmal unit (FSU). This 
can result in accelwation of the degenerative process in spinal discs adjacent to the 
original surgical operation site. Tbis degenerative process can. in turn, require additional 
20 surgical intervention. 

Open surgeay and endoscopic techniques are often used to prx>vide access to the 
targeted intervertebral disc space. Posterior, postero-lateral, and anterior approaches 
aUow placement of instrumentation to fidlitate exposure of the degaieiated disc and the 
insertion of bone grafts or fusion cages to accomplish bony faaoxL 
25 Because of anatomical structure considerations and insitrument size restrictions 

assodated witb minimal^ invasive surgical te<Amques in the anterior spine, the i^ 
of a functional disc prosthesis equal in size to tiie natural disc creates risks due to 
mechanical inteifeiences with critical vascular structures and may prevent safe msertion 
of the prosthesis. 

30 A functional disc prosthesis which provides for a full range of motion of the FSU 

and for cushioning between two adjacent vertebrae while maitifamng stability. 
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intervertebral body spacing and lordosis, is desirable, more specifically it is an object of 
the invention to provide a disc prosthesis having a small or narrow profile. The novel 
exemplary prosthesis is cylindrical in exterior shape, comprised of two longitudinally 
split halves. Each housing half is separated fi-om the other at all times by disk shaped 
5 resilient bodies contained therein, and is strong enough to support the loads to which it 
shall be subjected during the activities of daily living. The housing contains multiple 
concave articulation tccgssqs capable of mating with the discoid resilient bodies placed 
therebetween. The discoid bodies are of smaller diameter than the natural disc they 
replace, and are positioned in series in the shells or articulation recesses contained in the 
10 interior of the cylindrical housing. ITie cylindrical housing is threaded on its exterior for 
ease of introduction into, and mechanical stability in, a prepared space in the opposing 
vertebrae of the FSU. The housing is configured to fit the restrictions imposed by the 
limited anatomical space available for the surgical placement of the implant, and is small 
so as to utili2» implantation procedures and instnimentation such as those used in an 
1 5 endoscopic procedure. 

It is a fiirther object of the invention to provide cylmdrical housings of differing 
size, and resilient bodies contained within, so that when the cylindrically sh^>ed 
prostheses units are used in parallel, they may facilitate proper positioning of opposing 
vertebrae. 

20 Another object is to obviate the need for a second surgical site for bone graft 

harvesting. 

And it is a further object of the invention to provide a sheath so as to completely 
surrounded and enclose the space occupied by the resilient bodies between the two 
cylindrical housing halves. 
25 Still another object of the mvention is to provide a disc prosthesis which will 

pennit motion between the housing halves. 

AfinthCTobjectof the intention is to provide a disc prosthesis vAich will provide 
for cushioning between the housing halves. 

It is a still further object of the mvention to provide a disc prosthesis which may 
30 be used alone or m parallel array with similar prostheses. 
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Other objects and advantages of the invention will become apparent to those 
skilled in the art upon reading the following detailed description and upon reference to 
the drawings. Throughout the drawings, like reference numerals refer to like parts. 
5 DESCRIPTION OF THK TO A WTNfis; 

Figure 1 is an isometric view of the novel disc prosthesis. 

Figure 2 is a sectional view taken substantially in the plane of line 2-2 in figure 

1. 

Figure 3 is a sectional view taken substantially in the plane of line 3-3 in figure 

10 2. 

Figure 4 is an isometric view similar to figure 1 but showing an alternate 
embodiment of the invention. 

Figure 5 is a sectional view taken substantially in the plane of line 5-5 in figure 

4. 

1 5 Figure 6 is a sectional view taken substantially m the plane of line 6-6 in figure 

5. 

Figure 7 is an isometric view of a lower half housing of the invention. 
Figure 8 is a top plan view of the lower half housing shown in figure 7. 
Figure 9 is a sectional view taken substantially in the plane of line 9-9 in figure 

20 8. 

Figure 1 0 is a sectional view taken substantially in fte plane of line 10-10 in 
figure 9. 

Figure 11 is a top plan view of a lower half housing similar to figure 8 but 
showing and alternate embodiment of the invention. 
25 Figure 12 is a sectional view similar to figure 9 but taken substantially in the 

plane of line 12- 12 in figure 11. 

Figure 1 3 is an isometric view of the lower half housing shown in figures 1 1 and 

12. 

Figure 14 is a sectional view taken substantially in the plane of line 14 - 14 
30 in figure 12. 

While the invention will be described in connection with a preferred embodiment, 
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it will be understood that it is not intended to limit the invention to this embodiment. On 
the contraiy, it is intended to cover all alternatives, modifications and equivalents as may 
be included within the spirit and scope of the invention as defined by the appended 
claims. 

5 To accomplish the objectives set out above, the novel exemplary disc prosthesis 

10 includes, as shown in figures 1 and 4, a cylindrical housmg 20. The housing 20 
includes an upper half housing 22 and a lower half housing 24. In the embodiment 
showed in figure 1, an upper fixator wing 26 is welded or otherwise associated with the 
upper half housing 22, and a lower fixator wing 28 is similarly welded or otherwise 
1 0 . associated with the lower half housing 24. These wings 26, 28 can be used to stabilize 
the prosthesis to bone, as suggested in U.S. Patent 5,674,296. The wings 26, 28 can be 
omitted, as suggested in figures 4-14. 

As particularly shown in figures 2, 3, 5 and 6, a plurality of resilient, viscoelastic 
discs 41, 42 are interposed between the upper half housmg 22 and the lower half housing 
15 24 to maintain the housing halves separate fix>m one another and to provide for a defined 
range of motion. Alternatively, the discs 41, 42 may be made of a suitable hydrogel. If 
desired, generally conical bosses or posts 29 can fit into recesses 33 formed in the discs 
41, 42 to provide stability and limitation against excessive motion. 

The housing 20 has an exterior surface 30 which bears a screw thread shape 31. 
20 This screw thread shape 31 is continuous, and is contiguous fi-om housing half 22 to 
housing half 24 so that the disc prosthesis can be screwed into a pre-tapped intervertebral 
space hole formed within between two adjacent vertebrae as, for example, in the human 
spine. If desired^ recesses 35 can be formed to permit bone mgrowtfa and further 
stabili2ation of the device. The housing 20 shape can be that ofa right cylindw or it can 
25 be conical. 

In accordance wifli one aspect of the invention, this small or thin profile 
prosthesis 10 can be created by pladng more than one ovoid resilient prosthetic discs 41 , 
42 within a cylmdrical housing 20 of metal, ceramic or polymeric material (the housing 
20 having been separated into two halves 22, 24 longitudinally). This small device 10 can 
30 be implanted in the spme through a small surgical opening. One device 20 containing two 
or more discs 41, 42 may be used, or by placing two such devices 20 in parallel, each 
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containing two or more ovoid discs in series, a full range of motion of the functional 
spinal unit (FSU) can be achieved. If the discoid material possesses resilient, viscoelastic 
properties, with the housing being split or otherwise open on its sides with the internally 
placed ovoid discs maintaining the separation of the upper and lower housing members, 
5 a cushioning effect may also be realized. If desired, a flexible sheath or seal can be 
attached to the housing halves, as by a retaining wire or band, as suggested in U.S. Patent 
5,674,296. 

As suggested in figures 7-10, each ovoid disc 41, 42 may be surrounded by a 
concave surface 5 1 , 52 formed or contained within the housing, and contoured to accept 
10 the upper and lower surfece shape of each of the ovoid discs 41, 42 so that the housing 
20 comprising the two or more halves or paired shells 23, 24 may slide and/or rotate over 
the surface of the discs 41,42 to provide for joint space sq)aration and motion. 

As suggested in figures 1 1-14, a single recess 61 can be provided to accommodate 
both discs 41, 42. If desired, posts 29 can be provided to limit disc - housing half relative 
15 motion. 

As noted above, the exterior surface of the split housing 20 has a threaded 
formation so that it may be screwed into a pre-tapped hole of appropriate size at an 
intervertebral, disc space. When properly screwed into place, the uppw half of the 
threaded housing engages the cephalad vwtebral bone infwior end plate and the other 
20 half 24 of the threaded housing mgages the opposing supaior end plate of the caudal 
vertebral bone v/bea fiilly inserted. The ovoid discs 41, 42 and flieir rtspective concave 
surfeces in any one housing unit may be of differing size so as to allow for qjpropriate 
spinal cohnim curvature, espedally when inserted in the anterioi/ posterior direction, or 
they may be the same size in ai^ one housing but di£fa: from the si» of the discs in die 
25 second housing placed in parallel when insoted from a lateral dhection. 

Hie device may be inserted via op«i or minimally invasive techniques including 
endoscopy, or by a variety of known surgical approaches where adequate anatomical 
space is available. Though the prosthesis is inserted as a single threaded cylindrical unit, 
its final position is such that one half of the housing is left exclusively in contact Avith the 
30 end plate of one vertebral body and the other in the exclusive contact of the opposing 
vertebral body end plate. The discoid vertebral bodies between the cylindrical housing 
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halves contain two or more concave surfaces, allow movement by providing for sliding 
and rotating in multiple directions and cushioning in response to physiological loads 
placed upon them. When cylinders of diflfCTent size are at used in parallel, intervertebral 
spacing can be varied to achieve desired vertebrae positional relationships. 
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LCLAIM: 

1. A disc prosthesis comprising, in combination, a cylindrical housing, the 
housing including an upper half and a lower half and a plurality of resilient, viscoelastic 

5 discs interposed between the upper half housing and the lower half housing to maintain 
the housing halves separate from one another. 

2. A disc prosthesis according to claim 1 wherein said discs are ovoid in shape. 

3. A disc prosthesis according to claim 1 wherein each disc is partly surrounded 
by a concave surface formed within said housing. 

10 4- A disc prosthesis according to claim 1 wherein said housing has a threaded 

exterior surface bearing a screw thread slu^. 

5. A disc prosthesis according to claim 4 v^erein said screw thread is continuous, 
and is contiguous from housing half to housing half so that the disc prosthesis can be 
screwed into a pre-tapped intervertebral space hole. 
15 6. A disc prosthesis according to claim 1 wherein recesses are defined in said 

housing to permit bone ingrowtL 

7. A disc prosthesis according to claim 1 including a wing member attached to 
each of the upper and the low^ half housing members, the wings permitting the housing 
halves to be afBxed to spinal vertebrae. 
20 8. A disc prosthesis aflHxed withm a human spine, the prosthesis comprising an 

upper half housing engaging the cephalad vertebral bone mferior end plate; a lower half 
housing engaging the caudal vertcteal bone superior and plate; and aplurality of separate, 
resilient discs interposed between the housing halves. 

9. A disc prosfliesis according to claim 8 vrfierein each disc is partly surrounded 
25 by a concave sur&ce formed withm one of said housing halves. 

10. A disc prosfliesis according to claim 8 v\4ierein each housing half has a 
threaded exterior surface. 

1 1. A disc prosthesis comprising, m combination, a hollow cylindrical housing, 
the housing including two separate halves and at least one prosdietic disc located between 

30 the two housing halves. 
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12. A disc prosthesis according to claim 1 1 in which each housing half is at least 
partly defined, m its interior, by a concave surface. 

13. A plurality of disc prostheses located within a human spine , each prosthesis 
comprising an upper half housing engaging a cephalad bone inferior end plate; a lower 

5 half housing engaging a caudal vertebral bone superior end plate; and at least one resiHent 
disc interposed between each of the housing halves. 

14. A plurality of disc prostheses according to claim 13, each prosthesis having 
a threaded exterior surface. 

15. A plurality of disc prostheses according to claim 14 wherein each prosthesis 
10 has recesses defined in its exterior surface to permit bone ingrowth. 

16. A viscoelastic prosthetic disc for use in a human spinal implant, the disc 
having viscoelastic properties similar to the natural biological disc found in the human 
spine, the prosthetic disc having convex externa! suifeces for sliding engagement with 
concave surfaces formed on the interior of rigid upper and lower half housings 

15 1 7. The disc of claim 1 6 wherein said disc has a relatively soift and resiHent 

interior and a relatively hard and durable exterior. 

1 8. A disc prosthesis comprising, in combination, a housing, the housing having 
an exterior suifece defining a general continuous thread formation, the housing inchiding 
at least two rigid, confionting complimentary parts, the prosthesis further comprising 
20 at least one resilient, viscoelectric disc interposed between the housing parts to maintain 
the housing parts separate fiom one another but to provide cusWoning between the 
housing parts and to permit limited motion fiom between the housing parts. 

19. A disc prosthesis according to claim 18 wherein the housing thread is 
adapted to engage the bone of adjacent vertebral bodies. 

25 20. Adiscprosthesisaccordingtoclaimlgincludingasheathattachedtosaid 

housing halves. 

21. A disc prosthesis according to claim 18 including a pluiahty of nuclei of 
difierent sizes. 
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